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(57)Abstract: 

PURPOSE: To provide a heat exchanger made of aluminum alloy, having 
excellent corrosion resistance under various environments. 
CONSTITUTION: A tube 1 has a composition consisting of 0.06-0.5wt% Cu and 
the balance aluminum with impurities, and Zn is applied and allowed to diffuse to 
and into the surface of the tube. A core material 2a of a fin 2 has a composition 
which consists of, by weight 0.5-1 .5wt.% Mn, one or >2 kinds among 0.5-2.0% Zn, 
0.01-0.2% In, and 0.01-0.2% Sn, and the balance aluminum with impurities and in 
which the contents of Si, Fe, and Cu as the impurities are limited to <0.6%, <0.7%, 
and <0.05%, respectively. A brazing filler metal 2b of the fin has a composition in 
which one or >2 kinds among 0.5-2.0%, by weight, Zn, 0.01-0.2% In, and 0.01-0.2% 
Sn are incorporated into an AH Si alloy, where the total content of In and Sn is 
regulated to 0.01-0.2% when In and Sn are simultaneously contained. 
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(57) [Sffi] 

Cu:0. 0 6-0. 5wt%£ 

lz, fa-7ail:ZnWi«, tt»**ir^5o 7-f 
>2<D'6#2a#x Mn : O. 5—1. 5wtX£#*L. 
££(ZZ n : 0. 5 — 2. Owt%. I n : O. O 1 - 
O. 2wt%. Sn:0. Ol- O. 2wt%<Dl«*fcl4 

^t<h^lz. ^jpE^^LrS i : O. 6wt%JJTF\ F 
e : O. 7wt%WT, Cu : O. 0 5wt%i^Tlc-7rtib 
©tSi^fiUShS. 7 < ><D3 5*t2bl** Al-S 
iJR*ftl=Zn:0. 5 — 2. Owt%x I n : O. Ol 
— O. 2wt%x Sn!0. Ol-O. 2wt%(D 1 S^fc 
{£2«#± (f:/:L I n £ S n tfim** I3#$tl5»*l4 
I n tS nOpff^O. Ol-O. 2wt%) T^SttT 
fc5o 
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Cu:0, 06-0. 5wt%^#W 

i-^II:Znm ittt**u 
gusE7 -f >©i0#3^ Mn : 0. 5-1. 5wt%£^# 
L* 3 n : O. 5 — 2. Owt%s I n : O. 0 1 

-O. 2wt%x SnIO. 0 1-0. 2wt%<D1«*fc 

Ii2^tt± (fcfcL \ ntS ntfmmz^znzm^rte 

I n t S n(D^t1-^0. 0 1-0. 2wt%) £#3fL> 

tLtS i : O. 6wt%WT. Fe : O. 7wt%filT\ 
Cu : O. O5wtXJXTI=**l60)*#**f»tt*n, 
SfiE39*t3^A I -S i ^#{CZ n : O. 5-2. O 
wt%. I n : O. 0 1 -O. 2wt56> S n : 0. 0 1- 
O. 2wtX0 1i*fel*2itt± (fc^LI ntSnA< 
HB#|Z^^tl^«^l* I ntS ntf)<£ft#0. O 1 - 
O. 2wt%) ^nr^54j^T^5C<h^a<!:t 
5 »*ttlz«ftfc 7 JU S x o A^StSftScftS, 
W#*2 3 *-a--7«Bff<DZn*£#0. 8-5wt 
ZnffiSfc«<7>J£$#9 0-20 0jurTK ZniS^ 
E**4X 1 0-3wt«//imtt±lca3fe$*ir^5BI** 

[ff#3S3] fa-ri:fclt5?»t»tLT(DFe*« 

est 5 ] #e>#*>»wc: 5 ^ *t#isg£ n fc 7 s 

•/(h, 7 JUS z^A^48W7 Ot^a^^fhSt 
T> 

iiul5^zL-7(£/fc#^ C u : O. 0 6 — 0. 5wt%£ 

I:, 5^WA I-S iS^lzZn : O. 5-2. O 

H&1E7 * Mn : 0. 5-1. 5wt%£^3TL. $ 

eizZn : O. 5 — 2. Owt%. I n : O. 02 — 0. 
2wt%. S n : O. 0 2 — 0. 2wt%<£ 1 1*^1*28 

SnCD^fJ-tfO. 02-0. 2wt%) $^*L. »«7 

S i : O. 6wt%l^T> Fe : O. 7wt%J^T. Cu : 



O. 0 5wtXWTlz*ft6©**«#««Sftr&5C 

t^atts »tttc«*ifc 7 ;t ^ - ^ A^&gi&x 

Fe^O. 3wt%l^Tlc^$iJ^nriNSiS5}t^5lc|5® 
[000 1 ] 

C0002] 

^7^x-^-»lzffl^6*i«7JU5 x* A^£S<7>j» 
cft(z$6lci«fi*ffi7Wtafcofc 

[0OO3] C0J:5fc««*(:«;L. ffift£W£1£ 

it, 

<Df&3c&?'=L—-7[zj is a 1 oso^m^cowa 

L*=L-7#&m^, m&fc7 4 >\Z[*. J I S A3 
OO3ffl^'0A I -Mn*A4l:Z n«***iifcO# 
I: J I S A4 3 4 3*S^<DA I - S i S^5^tf 
i: LrttSL/i^U-y>^>- hSilV MIS? <f > 

©^a-^lz. J I S A3003fflS^'C>#a)lffi 

*J>9*s— h<D i mi6k 1 B&m^s "7 4>\Zj I SA300 
3«B*4i: Z n St«tifcv- h nOB^n 

O^iL-^lz. J I S A 1 0 5 0^A I *ES99. 
5 %J^±tf>*$7 JU ^ - O A»ffiW<D^MlZ Z n £84* L 
fc*><££/Bl^ 7 < >[Z^ J I S A3003ffi^S 
izZ n&$m$1±tc'b#lz J I S A4343ffi^^ 

©^-^d. J I S All 0 03?<DA I *ES99. 
O96&L±<Dn01#<DSm\zZn &2§8tL tz*><D&m\.^ 
7 H>[z, J I S A3 0 0 3«S^#i:Zn$tt$ 
ttfc'Mtlz J I S A4 3 4 3«S^3 5#£»fiL 
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[0004] 

MiiSJ^^ * 7 H> * 'J 1t03«a*0<fc#ti©WSlT 
C u r Aff&iMfctt **r 5 7 s = * A^£ggft3c 

a wtr*. 

[0006] 

[0 0 0 7] cn6©Hi:fe^-Cx (1) 

X^f (2) (4=]JU>r- F7 -f >T% C*l£l4 

&£UttHg fcSEfffc:±T*S (cEi$nrU5, ( 3 ) 

(4) (*3&61 »©^v4f-T?*y. (1 ) <D 

[0 0 0 8] huS^h-^ (1 ) 14. JfH&ttSfctt* 
■fj^SftStO'CftU, rtflWfWMI (1a) CCJ:U* 

?-Y-y< > (2) (4. (D o« <t KRiq t: 

uens^cii. 7-r> (2) tzLxzoumv&iz 

[0009] MlE-^v*- (3) (4) 14. 7;U£ ~^ 
A7l/-y > h &tmPH»<DJU 7\ztfLMLfz t, 

(5) ^*«*fill=»or|IIII«WCC»***i54:tti 
(Cx C^^o.-^#A?L (5) [z^zL-y (1) <7>M 
S^SA»Sc$nTU5o AoSi-,^- (3) tf>± 
■»li:(J»KAP» (6) #SM!3*i5-*. feflUK 
. y ?'- (4) OT««a(z(4**ffln* (7) 3SK«8E$ 
tlTUSo £fcx (3) (4) <D±T*%m 

omznt* (8) icj:orffls$nr^^o 

[0 0 10] m 1 MB2i:fci^^ (9) 

(9) tt»*ms<0 7-f> (2) w^Mii{zEB$nrc^-f 



(10) (10) I*:fc6^**— **tl«l» 

**fiiiztb«-?r^a-r (1 ) 3*(c£oTjf/££*i5 

[0 0 1 1 ] H3S(z&3»3c&8T?li, MAPI 
(6) *6:£il^9?--(3) lz$tALfz)%m\*. 
-7 (1) »!=J:-5r«***iS*«6a»*tt?Tttl-aE 

nrsd^yf- (4) fetttun* (7) * 

esg^tssarso fir, >Mi#*i--7 en s 

Xar5HK:7<r > (2) «#t;£9caEaMHR«3Ear 
5ffiftfcJ!ft£»«:?T9t><BT*»5. 
COO 1 2] lfDLr> C<Z>#£t£c7)gn Ob<Dl*. S3IC 
^tL54?i^ (2) (2a) Oil 

lZ55# (2b) *«»Khfe7^Sz')Ayu-5;>y 

(1) tm?<> (2) t^7 005?# (2b) £:fh 

(1 ) #x Cu : 0. 0 6-0. 5wt%£^*TLx 3£g|5 

®C:Zn#»«, ffitfe<**u Bi}iS7^> (2) 
(2a) ^ Mn:0. 5—1. 5wt%^#*"L. 

Z n : 0. 5 — 2. 0wt%. I n : 0. 0 1 — O. 2wt 
S n : 0. 0 1-0. 2wtX0 11Sfcli28tt± 
(fc/cL I ntS n #[^B#(z<££*l 5 IntSn 

O^ibFO. O 1 -0. 2wt%) £#*TLx JMfl7;U5 

i : 0. 6wt%CTF* Fe : 0. 7wt%J^Ts Cu : 
0. 0 5wtXeiTlz-t*l6<D#**^«»|*n, sUES 
?*f (2b) ^AI-Sii^l:Zn:0. 5 — 2. 0 
wt%. I n : 0. 0 1 — 0. 2wt%. S n : 0. 0 1- 
0. 2wtX©11$fctt2ltt± (fc«L I ntSn^ 
l^^fc^^n^^li I n tS n©£tf-#0. 0 1 — 

o. 2wt%) mtir/iS^^sct^att 

[0 0 13] -fifctx BMS&l*U**#ft*t;4HS<Dflt 
STlzfcUTlix »g|»iftfflicj:y^a-r (DO 
»^14fii±SrHSCt^*3ai-e*5. C©7ctf>lz|4x * 
(1) 07L^mfe^^ISW*(3L. 7< > (2) 
0'6*t (2a) <0?Lfc«(i£TOfcM*lcT5::fcI::J: 
^^-"7 (1 ) t70 (2) <tO^SM^^:^<5S« 
L x t»^r-7<> (2) CD/6» (2a) (CJ:5«ttPMft 
ffl*«fcy**<r«i&»/K»S. ^2-7 (1 ) £7 4 
> (2) CD^ifiScIix *r^5«jflC^6»3e$*lT 

[0 0 1 4] BP-Sx 7 ( 1 ) l^#^ti^C u(4^ 

isi±-r57c*r-^5^x cuA f o. 0 6wt%*«T?i** 

tL«3<Dj»*(z£Llv — *x 0. 5wt%^@x.5<LCu 

CuOt^IliO. 06-0. 5wtXtaje$tL6:lttl 
tffcfcfcix. L^C u Ml^TBtttO. 1 
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wt%T-»U> JblMttO. 3wtXT»ft«. 
[0 0 15] -Ji. fWIB7< > (2) O'fctt (2a) lc<fc 

#x 0. 5wtX*»TM«<D»*U:£L^. jSCI. 5 
wtX*«*-5tiC>#©?L*«tt*«Jli:«i:y. *># (2a) 

:WT?S&<&5. COActos 74 > (2) OiC>*t 
(2a) CfcltSMniliO. 5—1. 5wt%lzS^$*i 
Ll*Mn*<Z>TIB»iO. 7wt 
XT?*U. ±Httl*1. 3wt%T?;fc3o £fcx *t>#*<0 
?M4tlW=Si^O. 6wt%£JS*x Fe^O. 7wt% 
££S;i. Cu^O. 2wt%£:i©*.Tfcx *>l* U«6#OTL 
t&y^a-rtoiwc »f MO £ # S 

:t^f/«£Uo t^-pTx S i : O. 6wt%WTx F 
e : 0. 7wt%JUT. Cu : 0. 0 5wt%WT(c^n-^ 

[0 0 1 6] Sfc* C^W^IJs (1 ) 

Bffl=Zntt«ttlkaa**rci:tJ:y. HtZnffiSS:® 

(la) 01»ttfil^StJ^^^^^J^■r5^(Di:LrL^5o n 
Lr, ^-7(D3lMZ n*g#0. 8wt%. Znffiifc 
Jg (1a) (DJP:$^9 0xim*»> Z n 4 X 1 

0-3wtX/wm*»-C«U ±E3Mk*^T?&l*%fr*« 
5»t, ilZ n&g#5wt%£g;L, Znffl 
(BJ5$#2 0 0 Aim£IS*5*&l::lix Zn»|0l 

O. 8-5wt%x ZnjStfcJI (la) c7)Jt£{;J:9 0-2 O 
Ojum. Znj8S^)Sli4X 1 0"3wt%/wme(±<!:t 

tt»l=IBJ6*ft*C4:l**U\. -flJ^LTx ^-a-rtt 
OlEBCJUttiU Z n«*#J*T3**MMf»3. 

fctJ:y*m<OZnai«, Znt»lOf$, Zn»g 
[OOI 7] *C=, ■■»0)»5T^*yW8tTCC*^ 

r«x (i) <D«ta^«fcy#ttoy, ntaift* 

iz J: 5 * a - 7©W*ttlPl±»*SJBK#-0 S C # 
frfr^fco MiLtf. BBffJ^TISJ IS A1 1 OOCD 
7L£»fil4- 1 . 45V (S*S. C. E) . A 1 1 OO 
^©Zn**WG>?L*«ttli-1. 40V (»S. c. 
E) x 7*>**J I S A3003^Z nJfiiH*t©?L 
1 . 43V (*tS. C. E) t&y, 

*«tt©iHR**£i:, d) <&«*#<EJi**i 

[0 0 1 8] *-CT?x (1 ) ^ZnteSi 

(la) €rT;U^y««TCfclt5BSftftffll-tj*-^$1t 
5<t 7 ^ > (2) CO/C>*t (2a) JBiVZotf (2 



b) izZru In. Sn©11$fcB2lfiLhH« 
itfz*><OV&Z>o -5*y. Znffiifcil (1a) ^fiL, 
%3lM*7<f ><0/6*t (2a) Xt/SStt (2b) l:Zn, 
I ru Sn©11$fctt2ltt±€tt*tt5CtC«k 

(1) n 7 < > (2) (7>S®{=S»JS<0'h*^7KK<bffi 
ft»OJM#»*SJlT7 A * U 1= J* l tiwmwb *s 

> (2) tT^*y (C*tLrR*fi^tl50"v?x 7 4>1fi 

[OO 1 9] ^zl-T" (1 ) (DSIZnMg (la) 

7il*yBWT©»MtU:»LT«»l=fr«Stt* 
fca&lz* Bt:L<l*ilWEfcm*U:* SIZniR^O. 
8-5wt%x Z nj£lfe/i<Djp: <*£90-200wrrix Z 

[0020] — 7 < > (2) (2a) teJ:lf5 

7*t (2b) (ZfeOTs Znx I n. S n liTJU* 'J l»£ 
«^T(cfcv.Nr'6*rfecfct/5 5tt<7>R»fi$H5jS-el^- 

<&fWi£*T3t>a>-c»y . d>fc< i 

tltfJ£U5^ Zn^O. 5wt%*»x I n^O. 0 1 
wt%*«x Sn^O. 0 1 wt%^» (I ntSn (^ffiJ 
7^##$nS*B^(4 I ntSn O^SbFO. O 1 wt%* 
«) r*lix l»*«l*lc£L^. SKt. Zn#2. OwtX 
£jg;Lx I n^O. 2wt%£^;tx Sn^O. 2wt%£ 
gx5«^ ( I n <bS n<DW*##*3ft3»frtt I n 
^SnO^O. 2wtX6ffl^.5»*) tits buI5«J 

ay, itTO«»*««eLfti^^5*jic*«±T 

3o St^Tx Z n O. 5 — 2. Owt%x I n : O. 0 1 

— O. 2wt%x S n : O. 0 1 -0. 2wt% (fc«L I 

O. 0 1-0. 2wt%) OttHr^***l&i1-*lK&6 
LU#**tt. Zn : O. 8-1. 7wi 
% («*|Z0. 9-1. 5wt%) x I n : O. 0 5-0. 
1wt%x S n : O. 0 5-0. 1wt% (tztzL I ntS 
nAfH*:*in5^lil ntSnC^O. 05 

— o. 1 wt%) -efts. 

[00 2 1] ^fex 7 4 >3zM<DA I -S i S5 9*t(3 
fclt^S i*WI4. -«Wtl4x 8-1 1wtX*5^ 

[0 0 2 2] t:5T% M!E^a-7 (1 ) lci4x 
^^*^fpS$tl5^x Ztl<b<D^mfoftlzF etf$> 

-7- ( 1 ) <t7 -f > (2) &Z>^[**=l-7 ( 1 ) 
y^- (3) (4) to«-&fflJizfcur5 5#^a^(- 

*=l-7 ( 1 ) *<DF e#£UfcC<0 3 5#tt»<Btt£ 
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Ofcto, (1) CD^$B%. 1#lzFe«4d>fel* 

ISiflUx M£L<(40. 3wt%«T{c^$]£ft5c7># 
Hu* £fcx Fei$W<t5Ci:l:<l:^rs 74 > 

[0023] a?*:* *a-7 d ) mmvmmmztjz 

£\ 5 5tt»C^yy- (3) (4) XVClMStlft: 
tt&SEft&A;'?* fa-y (D^Si L 

t:r\ *zl-7 (1) oSSfl3*.**tt 

$ (Rraax ) 1 Surr\GLTizm$lTZZ fcfc«fc-*T\ * 
* If 9 "J cfc555 ttG) Jltttttt* flttlir 5 6 to 

ISdS^ L < I4x (Rniax ) 1 5jum 

[0024]*l:> C<D«W<0*2<&*©lz-3^T8lW 

( 1 ) tftett (lb) *>aHfflz*5*t (1c) aWMSftfc 

7i^z-)Aru-^>^>- Hz4y#;*$*u 

a-y ( 1 ) t7J^Z^A^fi07 <f > (2) <t# 
(1 ) tf)3?*t (1c) *A>LT»*S*lfclBS 

^s^^fttL. kme*-*-? d ) (ib) #x 

C u : 0. 06 — 0. 5wt%£^*TLx 5£SP7JU£ -1 
AAT/^Mft^e^S^ttilz. (1c) #A I - 

S i»££lZZn : O. 5-2. Owt9f#*$*lT& 
^ sfti27 4 > (2) #x Mn : 0. 5-1 . 5wt%£ 
ttU ££{ZZn : O. 5-2. Ov/t%, I n : 0. 

0 2 — 0. 2wt%s Sn:0. 0 2-0. 2wt%<£> 1 9 
^/cl*2aW± (fztzL I ntSn*«HI$i:tin5« 
£14 I n£S nO^fttfO. 02-0. 2wtK)" *** 

ifttLTS i : 0. 6wt%WT> Fe : 0. 7wt%W 
T. Cu : 0. O5wtXJ»Tlz*ft6<0#**#«*j$ 
tit & 5 C t t T 5 ti <3 T-fc 5o 

[0 0 253 ±KiZ*5^Tx ( 1 ) (1 

b) mm. ?<<> (2) ^jfi^cii, tn^n±mLfzm 

1 <0»Wlz*jlt3*a--7 (1 ) <D£A. "7^ >0K># 
(2a) ©IBJ*tlBi:T»»«^ 8«)rRWt5i*Ot 

[00 26] SPS> ^a-y ( 1 ) Ot># (lb) Iz^g; 

ya«Sfil±r55cfl|-C»5^, Cu^O. 06wt%* 
lrii^bOMi:5LUo o. 5wt%£Sx. 

# (lb) izttn^C u<B#£-fil*0. 06—0. 5wt 
%lz«*SJKfelt;htffe<&fei*. l*(:if*LUCu** 



fi(DTK<II40. 1 wtXx?»Us ±HiSI4 0. 3wt%T? 

[0027] — stflEV * > (2) izfcttSMnte? 
-f >OS»SS|p]±$1tSfc«)<D7C*T»ft5^ O. 5wt 
X*3HT?tt*0»*t£L^. ifitZl. 5wt%£jg;L5 
t7<> (2) <B*L&«&#fi£fey x (2) t 

(1 ) fc©«Hz+#fe?L*«tta6ft»«r3C 
fc#"CS&<&3. Z.0)1ttb. 7 4> (2) (Z;fcl*5M 
nllJO. 5-1. 5wtXlzK**ft3ifc*F»3. 4# 
lzff£L^Mn»«)TIB<iSI40. 7wt%T?*y* ±Htt 
14 1. 3wt%r^5o 7 4> (2) *<D^«WI* 

IzSitfO. 6wt%£ig;ix Fe#0. 7wt%£j@*-x 
Cu#0. 05wt%£ffi*.Tfcx ^14 U 7 4 XDH&W 

tt^«tfty^a--rt<DBi(=»f«a>*ffi**»«ct 

*t7**fcl*. ftoTx S i : O. 6wt%WTx Fe : 
O. 7wt%ttTx Cu:0. 0 5wt%WTiC^n j ?n^ 

[0028] £fcx 7<> (2) Ctltl5Zn, I 
nx S nl4M*t(0*5 7iU* «J «WITI=*iM-*BMfctt 
£rfi±£tt5^<D-C2fe5o gP^x Znx I nx S n <D 1 

ffi£fci42ai»±£#^rsc£iz4y. unrmoas 

7^rt'JW£TIZ<fcUTx (2) c7)i3|®|z?§8?g 

Jter^g^/j: < ^ -r > (2) o»*»4*»wr«cfc 

I4^l\ 0 d(Z>4'^lZx Znx In, Snl47^*U«ft 

rstorayx 5i>&< i a^#«-$nni4je.y 5 

^x Zn^O. 5wi%*^|x I n^O. 0 1wtX*» % 
SnfttO. O 1 wtX*J| ( I n t S n ^S*^*#$h 
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